This series of articles for rehabilitation in practice aims to cover a knowledge element of the rehabilitation medicine curriculum. Nevertheless they are intended to be of interest to a multidisciplinary audience. The competency addressed in this article is 'The development of a theory-driven training program for practice.' Abstract Background: Orientation and mobility training aims to facilitate independent functioning and participation in the community of people with low vision. Objective: (1) To gain insight into current practice regarding orientation and mobility training, and (2) to develop a theory-driven standardized version of this training to teach people with low vision how to orientate and be safe in terms of mobility. Study of current practice: Insight into current practice and its strengths and weaknesses was obtained via reviewing the literature, observing orientation and mobility training sessions (n = 5) and interviewing Dutch mobility trainers (n = 18). Current practice was mainly characterized by an individual, face-toface orientation and mobility training session concerning three components: crystallizing client's needs, providing information and training skills. A weakness was the lack of a (structured) protocol based on evidence or theory. New theory-driven training: A new training protocol comprising two face-to-face sessions and one telephone follow-up was developed. Its content is partly based on the components of current practice, yet techniques from theoretical frameworks (e.g. social-cognitive theory and self-management) are incorporated. Discussion: A standardized, tailor-made orientation and mobility training for using the identification cane is available. The new theory-driven standardized training is generally applicable for teaching the use of every low-vision device. Its acceptability and effectiveness are currently being evaluated in a randomized controlled trial.
Introduction
In the next decades the number of older adults with multiple chronic health problems, including low vision, will increase substantially in Western countries. [1] [2] [3] Sense of sight is one of the most important sensory systems to contribute to daily functioning. 4, 5 For instance, during travel, the majority of the environmental information is received through the visual system. Hence, if there is a loss in vision, participation in social and physical activities is hampered and negatively influences a person's mobility and quality of life. [6] [7] [8] [9] So, there is a need for feasible interventions to reduce these negative effects of low vision among older adults.
To maintain travel independence people with low vision and blind people can learn new orientation and mobility skills to compensate for reduced visual information. 6 During orientation and mobility training, people with low vision or blind people are taught to ambulate and negotiate the environment safely and independently. [10] [11] [12] The training is often supplemented by the use of an assistive device meeting the need of the person with low vision 13 and facilitated by a trainer specialized in orientation and mobility instruction. 6, 14 Worldwide, orientation and mobility training for older adults with low vision is often part of low vision rehabilitation care, while the content of this training is rarely discussed and detailed descriptions of training programs in the literature are scarce. 14 In the Netherlands, facilitators of this training receive a general mobility instruction. This instruction contains 10 days of theoretical and practical training on mobility skills, orientation and mobility, traffic safety, public transport, assistive devices, psychological aspects of low vision, accessibility, riding a bike, etc. 12 Despite the presence of this national instruction on orientation and mobility for facilitators, there is no fixed protocol for orientation and mobility training and feasibility and effectiveness of this practice-based training are unknown. 15, 16 Although evaluation studies on orientation and mobility training for visually impaired people are scarce, 14 previous studies have shown beneficial effects of self-management approaches for persons with chronic conditions in general. [17] [18] [19] [20] Therefore, a possible strategy to develop an effective theory-based orientation and mobility training is to improve the self-management abilities of visually impaired adults. 21 Self-management, initially defined as client's active participation in disease treatment, involves both education and learning skills associated with client's perceived problems. 22 Self-management interventions are developed on the basis of psychological theories, such as the social-cognitive theory, which aims to enhance client's self-efficacy beliefs. 18, 22, 23 Clients are taught skills to problem-solve difficulties and adopt adaptive strategies. These promising strategies may contribute to effective low vision rehabilitation care as well.
The main aim of the orientation and mobility training is to teach adults with low vision orientation and mobility skills. Teaching the use of the identification cane (also called symbol cane) may be a part of this training and is used as an example in this paper. Worldwide this cane is used to indicate one's low vision to others in specific situations, such as street crossings and crowded places. 24 The cane is white with red straps and is approximately 95 cm in length. Its prime function is signalling, and in contrast to the long cane (approximately 100-150 cm in length) it is less suitable for detection of low objects.
The objectives of this paper are twofold: (1) to gain insight into current practice regarding orientation and mobility training, and (2) to develop a theory-driven standardized version of this training to teach people with low vision how to orientate and be safe in terms of mobility.
Current practice of orientation and mobility training
Between March and June 2007 author GZ consulted several sources to obtain insight into the orientation and mobility training as employed in low vision rehabilitation care. 15 
Source 1: national instruction for mobility trainers
The National Handbook Specialization Course Mobility Instruction in the Netherlands provided little information related to use of the identification cane. 12 According to the Handbook, the cane is used by people with low vision or by blind people with a guide dog. A person with low vision is eligible to use the identification cane if he or she is unable to safely cross a street due to vision problems and a long cane for detection of low objects is unnecessary. In addition, points of interest for the mobility trainer are: the assessment of the speed of traffic; factors that may influence clients' perception on the traffic (e.g. weather conditions or the presence of a cycle path); starting position for the client holding the identification cane before and during the street crossing; and functional vision. 12 
Source 2: orientation and mobility sessions
In April 2007 the first five orientation and mobility sessions in which the use of an identification cane was taught by a mobility trainer of a low vision rehabilitation centre in Sittard, a city in the south of the Netherlands, were observed. All observed sessions were individual, comparable meetings between the client and mobility trainer at the client's home. The clients included one blind young adult with a guide dog and four people aged 65 years or older who received training in the use of the identification cane. Regarding the content of the sessions, four elements were distinguished. First, trainer and client had a small conversation to get acquainted. Second, the client's difficulties regarding visual function, personal and domestic ADLs, activities outside of the home, hobbies and the (desired) use of an assistive device were evaluated. Third, the mobility trainer displayed a show-model of the identification cane and, if requested by the client, an identification cane was ordered by the mobility trainer and paid for by the client (cost: about 25 euros). Lastly, use of the cane was practised in the neighbourhood for approximately 15 minutes (n = 1) or a follow-up appointment to do so in the next session was scheduled.
Source 3: interviews with mobility trainers
To obtain information from mobility trainers, 18 trainers employed at different locations of three Dutch organizations for low vision rehabilitation care (i.e. 'Bartiméus', 'Sensis' and 'Visio' -the latter two are currently known as 'Royal Dutch Visio') who train clients in orientation and mobility while using an identification cane were interviewed. The mean age of the 18 interviewed mobility trainers was 36.2 years (SD 8.9 years); the majority were female (n = 16; 89%). Two-thirds (n = 12; 67%) of the mobility trainers were certified occupational therapists and 14 (78%) had participated in the Dutch national orientation and mobility instruction. Exactly half of the mobility trainers had more than five years of experience in facilitating orientation and mobility training.
The face-to-face interviews were performed by author GZ in May and June 2007 and were guided by a 27-item questionnaire assessing (1) the characteristics of the current training (e.g. which clients are eligible for the training), (2) the characteristics of the sessions (such as number, frequency, duration, format, location and content of the sessions), (3) aspects related to the identification cane (such as its purchase and delivery time), and (4) elements missing in the current training and opportunities for improvement. Quantitative data were analysed by means of descriptive statistics and themes and patterns regarding the content and limitations of the training were derived from the qualitative data.
Orientation and mobility training in identification cane use in the Netherlands comprised on average one or two sessions (range 1-5) with a variable mean duration each (range 53-120 minutes) and a frequency of once per week. All training sessions were in an individual, face-to-face format and most trainers provided the training at the client's home (n = 14; 78%). According to the trainers the most frequently mentioned needs by the older people with low vision were crossing a street safely and being recognized as visually impaired in settings where people are unaware of the client's eyesight and may not act upon it.
Despite differences in performance of the training by the trainers, three intervention components were derived from their descriptions of the training's content: (1) crystallizing the clients' needs, (2) providing information (e.g. on the purpose of the identification cane and the techniques to handle the cane related to orientation and safe behaviour), and (3) training these techniques outdoors while the client applies the identification cane (e.g. holding the cane while crossing a street). 15 Although it appears straightforward, the training may not be underestimated. It is important to make an accurate assessment of the client's individual needs in terms of treatment, but also of learning style and working method. (Mobility trainer 7) With respect to homework instructions, trainer and client mostly made no specific arrangements about the content and frequency of the homework. Instead of concentrating on homework activities, the client was solely advised to use the cane.
I advise people to practise the use of the cane, but I don't know if they actually follow this advice. I would not call my advice 'homework'. I think making specific arrangements regarding practising with the cane is childish. (Mobility trainer 10) Mobility trainers mentioned the rather passive role of the client in the training (e.g. regarding the purchase of the cane), recognizing unsafe situations and unsafe behaviour, and practising cane use between two training sessions. Furthermore, not accepting one's vision loss, feelings of shame, anxiety and frailty, and responses from other people were limiting factors for use of the cane by the client according to the trainers.
The first experience of a client using the identification cane is important. Positive experiences, such as assistance from unknown people are stimulating factors for cane use by the clients. While negative experiences, which facilitated awareness of the consequences of vision loss such as unsafe feelings while crossing the street, may result in loss of confidence and the tendency not to use the cane. (Mobility trainer 13) In addition, all trainers made recommendations regarding aspects important for an improved standardized training in the use of the identification cane. They mentioned for example: application of the training in the clients' living environment (n = 10); providing background information to the clients and their close acquaintances (e.g. on the use, costs and advantages of the identification cane) (n = 9); attention to psychosocial problems (e.g. problems with accepting their vision loss) (n = 9); attention to the diversity of the clients and their everyday surroundings (n = 8); inclusion of follow-up care (e.g. to evaluate the orientation and mobility training and monitor whether the clients' needs are met) (n = 4); and a checklist for the mobility trainer comprising information on techniques used and responsibilities of the mobility trainer (n = 3).
Overall, this study on current practice regarding orientation and mobility training for people with low vision and a recent review showed that there is no sound standard approach based on evidence-based guidelines. 14 Consequently a new standardized training based on theory was developed to teach people with low vision orientation and mobility skills.
New theory-driven orientation and mobility training

Aim of the training and trainer's responsibilities
The new standardized orientation and mobility training aims to facilitate safe and independent participation in the community by optimal use of one's abilities and to facilitate uptake of old or new activities. Overall, clients are taught to transfer negative feelings regarding the performance of activities of daily living into positive, stimulating feelings (i.e. cognitive restructuring), to apply problem-solving in order to perform activities safely or search for safe alternatives if needed, to set goals to perform activities safely, and to apply orientation and mobility skills outdoors, such as use of the identification cane while crossing a street. Such experiences aim to increase feelings of control and self-confidence. This corresponds to theoretical frameworks (e.g. social-cognitive theory and self-management principles), which have previously been shown to be successful in other populations. [18] [19] [20] Table 1 shows the foundations for the development of the new standardized training.
The newly developed standardized orientation and mobility training is facilitated by a mobility trainer who studied the written protocol and subsequently received a 2-hour instruction on the training. The mobility trainer's responsibilities in order to reach the training goals are the actual application of the standardized training (e.g. provide the training according to the protocol), the stimulation of discussion regarding themes and skills addressed in the training (e.g. the benefits of the identification cane use), the encouragement of the formulation and performance of action plans (i.e. setting goals for performing activities safely), the stimulation of participation and input from the client (e.g. to assist the client in establishing an association between individual experiences and the training), and the stimulation of learning new behaviour by providing constructive and positive feedback. In addition, the mobility trainer has several responsibilities of a general nature, such as preparation of the training (e.g. read the client's medical record), ensure client's safety (e.g. avoid risky situations and search for a safer alternative) and clarify ambiguities (e.g. respond to client's questions). Given that most clients do not have a low vision device before the start of the training, the mobility trainer may assist the client in the purchase of a low vision device, for example an identification cane. Throughout the training attention to psychosocial issues (such as feelings of shame, acceptation issues, or fear) is incorporated and mobility trainers may refer clients who experience such problems severely to social or psychological care.
Characteristics and content of the training
The training consists of two face-to-face sessions in the client's home and one follow-up session by telephone over a period of five weeks (Table 1) . Sessions 1, 2 and 3 have an approximate duration of 90, 80 and 25 minutes, respectively. The written protocol provides a step-by-step, detailed description of the content of each training session (see Table 2 and text below). In addition, several process and content-related worksheets provide an overview of important steps in the training and facilitate active involvement by the client. These worksheets serve as tools and actual writing on the worksheet (printed in large font) is optional. The latter was given that appropriately applying techniques such as restructuring thoughts, finding solutions and realistic planning of activities is considered important and not so much the actual writing, which can be difficult and time-consuming for clients with vision loss. A reference sheet with background information on the identification cane (e.g. on when to use the cane and one's rights and duties in traffic situations) is included for both the clients and their close acquaintances (i.e. significant others).
Session 1
The first, face-to-face session consists of six steps. The first step is aimed at increasing the client's confidence and for the mobility trainer to gain insight into the client's situation. Client and mobility trainer getting acquainted with each other (e.g. a short exchange of the client's background and case history). Active participation of the client is important, so trainer and client together crystallize and prioritize the client's needs related to activities of daily life in which difficulties regarding Lack of a well-described, evidence-based orientation and mobility protocol for training in use of the identification cane b1,b3,b3a There is a need for evidence-based care within low vision rehabilitation. This requires a written protocol for orientation and mobility training for use of the identification cane that can be tested in an effect evaluation and applied during (continuing) education of mobility trainers
Aim of the training:
Aim of the training:
Not clearly described b1,b1a
To facilitate safe and independent participation in the community by optimal use of one's abilities and to facilitate uptake of old or new activities
Eligibility criteria:
− unable to cross a street safely due to vision loss and a long cane for detection is unnecessary b1a
Eligibility criteria:
− able to go outside, e.g. for a short walk or doing groceries, and − experiencing difficulty with safely crossing a street, and/or − low vision people who do not experience difficulties with differences in obstacle heights b3 − experiencing difficulty with recognizing acquaintances outdoors, and/or − willing to become recognizable as a person with low vision by means of the identification cane, and/or − independent participation in traffic situations b3
− recognition during activities of daily life desired b3 Characteristics:
Number of sessions: variable, mostly 1 to 2 sessions b2,b3 Trainers indicated that it is common to conduct 1 session but questioned whether this would lead to:
− experiencing difficulty to avoid large obstacles due to low vision
Characteristics:
Main orientation and mobility are experienced. A worksheet may be used (Figure 1 ).
Ask the client to formulate experienced difficulties in orientation and mobility tasks in daily life. Together with the client prioritize these activities, formulate which of the activities is most important while taking the degree of safety for the client and his or her environment into account. (From protocol)
The second step for the mobility trainer is to provide information on the identification cane (using the reference sheet), clarify and discuss issues regarding the identification cane, such as the advantages, disadvantages, costs and one's rights and duties in traffic situations.
Ask the client about his or her first impression of the identification cane. Does the client see that the advantages of using the identification cane outweigh the disadvantages? Is the client willing to use the identification cane? (From protocol) During step 3 the client, assisted by the mobility trainer, applies problem-solving strategies by formulating the activities of the action plan. A worksheet may be used (Figure 2) . The action plan is based on an activity previously derived from (the worksheet of) prioritizing the client's needs, depending on several factors, such as complexity, feasibility or frequency of performance of the activity (Figure 1 ). The aim of the action plan is to set goals and to encourage individual problem solving, find personal, realistic solutions regarding the action, stimulate active participation of the client, assist the client in the evaluation of a specific action, and to achieve cognitive restructuring (i.e. transfer negative feelings regarding the performance of activities of daily living into positive, stimulating feelings).
Use the activity most important to the client and let the client describe specific factors that may hamper the performance of the activity. Then, ask the client to describe how the activity can become more easy or safe. (From protocol) Fourth, the activity most important to the client is performed in the actual setting during which the client practices how to hold and apply the identification cane correctly. For example, on the escalator in a department store or at a crosswalk on the street.
Observe, provide and repeat information and give direct feedback to the client, for example on the The mobility trainer uses the supplementary identification cane to model the behaviour. During step 5, the mobility trainer and client together evaluate the formulation and performance of the action plan activities in a quiet environment, for example at the client's home.
Ask the client to express how he or she experienced using the identification cane and together reflect on the strengths and weaknesses of using the cane and the performance of the action plan as formulated. (From protocol) If the activity was performed unsafely or in another way than desired, the client is stimulated to find new, appropriate solutions, so the action plan can be adjusted accordingly. Furthermore, thoughts, feelings and benefits of the client's use of the identification cane are discussed and the full session is evaluated. The sixth step includes the agreements for homework activities (i.e. contracting) and further preparations for session 2. Jointly, the trainer and client contract on the following homework activities: (1) performing the activity of the action plan (if the client is able to walk the route safely), (2) formulating and optionally, performing a new action plan, and (3) practising with the identification cane during one's individual activities of daily living. Furthermore, agreements on which days and how often the client will perform the homework activities are made to ensure the agreements are fulfilled. By means of repeating the activities of the action plan, client's self-management skills may improve.
To end the session provide a short summary of the full session and close the session with one or two positive comments about the session to the client. For example, tell the client he or she carefully listened to the traffic before crossing the street. (From protocol) Homework. In between sessions 1 and 2 the client must be actively engaged with the identification cane. To facilitate the client's awareness and mental involvement, the client independently formulates a new action plan by evaluating a specific action, setting goals and finding personal, realistic solutions regarding the action. By means of independently performing the action plan of session 1 and the new action plan (optional) the client practises to use learned orientation and mobility skills.
Session 2
The second face-to-face session, which is scheduled two weeks after session 1, involves five steps. First, the agreements of session 1, the homework activities and the experiences of the client on the use of the identification cane are reviewed. Second, a new action plan is formulated based on a new and more challenging activity described on the worksheet of prioritizing the client's needs (Figure 1) . Steps 3 and 4 include the performance of the activity of the action plan formulated during session 1 and the new action plan, respectively. Once again, the mobility trainer observes, provides and repeats information, and gives direct feedback. The fifth step is the preparation and repetition of agreements for homework activities and session 3. Trainer and client contract on the following homework activities: (1) performing the activities of all previously formulated action plans, (2) formulating and optionally, performing a new action plan, and (3) integrating practising with the identification cane into activities of daily living. Furthermore, specific agreements on which days and how often the client will perform the homework activities are made to facilitate the agreements. Lastly, the mobility trainer provides a short summary of the full session and provides one or two positive comments about the session.
Homework. In between sessions 2 and 3 the client must be again actively engaged with the identification cane by means of independently performing action plans of all previous sessions, formulating and optionally, performing a new action plan, and integrating the use of the identification cane into activities of daily living.
Session 3
The third session is a telephone follow-up scheduled two weeks after session 2. The agreements of previous sessions and homework activities are reviewed. Particular points of interest of the training are summarized by the mobility trainer to facilitate the evaluation of the full training. In order to monitor the client's needs, it is important for the mobility trainer to check whether these needs are met.
Ask the client's opinion about the training. Is the client able to safely and independently plan and perform outdoor activities, possibly by using an action plan? (From protocol) If the client's needs are not met, an additional face-to-face session can be arranged. Again, the last session is closed with one or two positive comments (e.g. the client practised the use of the identification cane in between the training sessions).
Discussion
Because of the lack of a standardized, systematically evaluated orientation and mobility training for people with low vision this paper describes current practice regarding this training and presents a newly developed training. We used the identification cane as an example in this paper. Theories for behaviour change were used to develop the new training in addition to information and recommendations from trainers on the orientation and mobility training. This manuscript describing the training meets the previously reported need for publication of intervention details 17, 25 in order to share experiences, facilitate accurate replication and application, and identify techniques or theoretical approaches that may explain observed effects. The new, well-structured and tailormade training aims to facilitate safe and independent participation in the community and the uptake of old or new activities of adults with low vision by stimulating optimal use of one's abilities. Selfmanagement and cognitive behavioural techniques (such as, goal-setting, action planning, cognitive restructuring, individual problem-solving, finding personal, realistic solutions and providing direct feedback) are incorporated in the standardized orientation and mobility training and clients are actively involved in their own orientation and mobility rehabilitation process. The new theorydriven standardized training is generally applicable for teaching the use of every low vision device and may also serve as a framework for rehabilitation services other than those for people with low vision.
Compared with current practice, the standardized orientation and mobility training has at least two major strengths. First, the standardized training provides a structured, theory-based working method, which serves as an equal provision of service by mobility trainers. Techniques, such as problem-solving, are systematically taught to encourage clients to identify personal goals and find personal, realistic solutions during the orientation and mobility training, but also for the future, when the client may experience new problems (e.g. deteriorated vision or comorbidity). Second, psychosocial issues, such as dealing with vision loss or the use of an identification cane, are taken into consideration throughout the training. Comments of the mobility trainers as well as previous research emphasized the importance of attention to psychosocial issues in orientation and mobility training. 26, 27 Overall, thoughts, feelings, benefits and experiences of the client's use of the identification cane are systematically discussed in the standardized training to overcome potential psychosocial issues.
A weakness of this study is the lack of involvement of older adults with low vision in the development of the standardized orientation and mobility training because of time restrictions of the study. Hence, the opinion of older adults with low vision with respect to this training is currently being investigated. 15 However, initial support for the new protocol has been obtained from three experts on orientation and mobility training from Dutch low vision rehabilitation centres and the research team.
They reviewed the protocol regarding feasibility and acceptability in practice prior to its use in a randomized controlled trial; this led to minor changes in the protocol (e.g. rephrasing sentences).
Because of the lack of evidence of effectiveness, no specific recommendations concerning the application of the current practice or the standardized approach regarding the orientation and mobility training in practice can be made at this stage. Recommendations regarding future research include publishing manuscripts on the development and content of training programmes. For example, little is known about the content of rehabilitation programmes for people with low vision. Furthermore, studies of high methodological quality that investigate the effects and feasibility of orientation and mobility training are required. 14, 15 A randomized controlled trial is currently being conducted to evaluate the standardized orientation and mobility training in identification cane use. 15 If the standardized training is shown to be feasible and is more or equally effective compared with current practice, the training will be embedded in the national instruction for Dutch mobility trainers and may be adopted by other low vision rehabilitation services worldwide. In the evaluation study effectiveness is assessed by clients' self-care activities in everyday life, functioning with respect to distance activities and mobility and a variety of secondary outcomes. 15 
Clinical messages
• There is no standardized or evidence-based protocol for orientation and mobility training in the use of the identification cane.
• This paper presents a standardized, yet tailormade protocol based on self-management and cognitive behavioural techniques for older adults with low vision which may particularly be useful in rehabilitation practice.
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